Homocysteine interference in neurulation: a chick embryo model.
Periconceptional folic acid supplementation reduces the occurrence and recurrence risk of neural tube defects (NTD). Mothers of children with NTD have elevated plasma homocysteine levels. Administering homocysteine to chick embryos is reported to cause 27% NTD. Therefore, elevated plasma homocysteine levels per se or a disturbed homocysteine metabolism may be teratogenic to the embryo and may interfere with neural tube closure. Our aim was to obtain a chick embryo model to explore the interference of homocysteine in neural tube closure. Homocysteine or saline was administered to chick embryos in ovo at 3 hr, 30 hr, and 60 hr of incubation and harvested at 74 hr. Homocysteine was then applied to chick embryos in vitro at a defined time window of four to six somites and followed for 6 hr. Homocysteine administration to chick embryos in ovo resulted in several malformations but not in an increased number of NTDs. Homocysteine administration to chick embryos in vitro resulted in a transient, dose-dependent widening of the anterior neuropore and closure delay of the rhombencephalic neuropore. After 16 hr of incubation the neural tube was closed. The in vitro chick embryo model appears a good model to explore the interference of a disturbed homocysteine metabolism in neurulation.